Ninety-five colonizing isolates and 74 invasive isolates of Streptococcus agalactiae from Kenyan adults were characterized by using capsular serotyping and multilocus sequence typing. Twenty-two sequence types clustering into five clonal complexes were found. Data support the view that S. agalactiae isolates belonging to a limited number of clonal complexes are invasive in adults worldwide.
Streptococcus agalactiae, or group B streptococcus (GBS), regarded mainly as a pathogen of neonates and pregnant women (15) , is increasingly affecting nonpregnant adults (19) . In adults, S. agalactiae causes skin and soft tissue infections, bacteremia, urinary tract infections, pneumonia, osteomyelitis, meningitis, endocarditis, and streptococcal toxic shock syndrome (2, 6, 18, 20) . Risk factors associated with invasive GBS in adults are old age, diabetes mellitus, neurologic diseases, cirrhosis or other liver diseases, stroke, breast cancer, and renal failure (7, 22, 23) . S. agalactiae colonizes the lower gastrointestinal and genitourinary tracts of 30 to 50% of healthy adults (26) , and an estimated 20 to 30% of all pregnant women are carriers (25) . S. agalactiae can be isolated from vaginal or rectal swabs, and prenatal screening for colonization of pregnant women is recommended (27) . The objective of this study was to analyze the epidemiology of GBS in East African adults by using multilocus sequence typing (MLST) (13) and capsular serotyping (10) , with a focus on investigating possible correlations between clonal complexes of GBS in invasive or colonizing isolates.
The Aga Khan University Hospital in Nairobi (AKUH,N) is a tertiary care, referral university hospital in Nairobi, Kenya. GBS were cultivated at the Division of Microbiology of AKUH,N from specimens derived from both inpatients and outpatients between January 2007 and June 2010. Swabs from outreach collection points were transported in Stuart's transport medium to the hospital. Blood cultures were routinely performed using Plus-aerobic/F, Plus-anaerobic/F, and Peds Plus Bactec 9120 media (Becton Dickinson) in combination with commercially available biphasic culture medium bottles (Roche Diagnostics, France). Single GBS colonies were picked from 5% sheep blood agar plates (Oxoid, United Kingdom), and identification of GBS was performed using colony morphology, Gram staining, CAMP test, the API Streptococcus identification kit (Bio-Merieux, France), and the latex agglutination test using a bacterial meningitis kit with specific group B latex (Wellcogen kit from Remel Europe Ltd.). Antimicrobial susceptibility testing was performed, and results were interpreted according to the guidelines of the Clinical and Laboratory Standards Institute (CLSI) (5) . Streptococcus pneumoniae ATCC 49619 was used for quality control. All GBS isolates were found to be susceptible to penicillin and cephalosporin. GBS isolates analyzed here were selected according to availability of stocked isolates and accessibility of patient files. One isolate per patient was included in this study. Clinical information was obtained by review of patient files. Ethical clearance for this study was obtained from the Ethikkommission beider Basel (EKBB) and the AKUH scientific and ethical committee.
For MLST, GBS isolates were grown overnight at 37°C on plates with Columbia agar enriched with 5% sheep blood (Oxoid). Genomic DNA extraction, MLST PCR amplification, and sequencing of seven housekeeping genes were performed as described previously (13) . Novel alleles of the housekeeping genes were amplified and sequenced twice and submitted to Nicola Jones, Oxford, United Kingdom, for allele assignment. The sequence types (STs) were determined by the S. agalactiae MLST website (http://pubmlst.org/sagalactiae/) (12) . The neighbor-joining tree was generated from the allelic profiles obtained using Start2 (11) . The multiplex PCR assay for identification of capsular serotypes was performed as described previously (10) . To assess if any clonal complex is associated with colonizing or invasive isolates, the distribution of each clonal complex was examined against random distribution by using the Pearson chi-square test. Association between clonal complex and capsular serotype distributions was assessed by using Fisher's exact test. Statistical analyses were performed using STATA version 10 (Stata Corporation, College Station, TX).
Ninety-five colonizing GBS isolates were derived from vaginal swabs collected during routine prenatal screening of pregnant women. Out of the 74 invasive isolates, 40 (54%) were derived from urine, 10 (13.5%) from blood, 8 (10.8%) from pus, and 16 (21.6%) from other body locations. Thirty-seven (50%) of the GBS from urine samples originated from women.
Twenty-one of these nonpregnant female patients had repeated attacks of symptomatic urinary tract infection with significant pyuria and heavy vaginal colonization. Nine patients were antenatal symptomatic women with significant pyuria and bacteriuria. Two male patients with chronic GBS urinary tract infection suffered from prostatic hypertrophy. One elderly male patient suffered from catheter-associated GBS urinary tract infection due to neurogenic bladder. This patient developed Pseudomonas aeruginosa bacteriuria after GBS subsided under antibiotic treatment (8, 21) . Five of the patients with positive blood cultures were elderly adults with comorbidities, including diabetes, renal failure, cardiac asthma, and malignancies with primary GBS bacteremia. One adult male developed GBS bacteremia secondary to peritonitis and later progressed to renal failure subsequent to toxic shock. Out of the 8 pus isolates, 4 came from cases of osteomyelitis and one each came from a diabetic foot, liver abscess, pelvic abscess aspirate, and joint fluid. A fat tissue isolate was cultured from postmortem samples from an elderly woman. Five isolates from urethral swabs came from patients with nongonococcal urethritis (16) .
In total, 22 STs could be distinguished in this collection, with the colonizing and invasive GBS isolates grouped into 16 STs and 19 STs, respectively (Table 1) . Isolates were grouped into clonal complexes (CCs) by eBURST, relaxing the group definition to six out of seven shared alleles. Thirteen STs were clustered in five CCs, namely, CC23, CC19, CC17, CC10, and CC1 (Fig. 1) . The most prevalent CC was CC23 (27.2%), followed by CC17 (21.3%), CC10 (16.6%), CC19 (13.6%), and CC1 (12.4%). Eighty-eight percent of the isolates could be grouped into one of these five CCs. These five CCs are also highly prevalent in other GBS collections representing either worldwide collections (24) or investigations performed in Sweden (17), Italy (9), England (14) , the United States (3), the Central African Republic, and Senegal (4) as well as Israel (1). ST-26, which represented 15% of all identified GBS isolates in the Central African Republic and Senegal (4), was found three times in our collection only. (Table 1 ). In summary, our data show that the population structure of GBS isolates in East African adults is similar to the GBS population structure reported in industrialized countries. A number of novel STs that share alleles with housekeeping genes of widespread known STs were detected.
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